measures (CBMs) or benchmark measures (D. Fuchs & L. S. Fuchs, 2006; Justice, 2006; Marston, Mirkin, & Deno, 1984) . As the name suggests, CBMs assess specific skills that are being taught in the curriculum. Children who do not progress as well as their peers in these skills move into Tier 2 intervention.
Tier 2 intervention typically consists of high-quality, short-term explicit instruction that is carried out in small groups by teachers, reading specialists, speech-language pathologists (SLPs), or other educators (Coleman et al., 2006; Justice, 2006) . Although CBMs and benchmarks provide effective means for identifying children who need more intensive intervention, deciding which skills to address should be research driven, based on student needs, and motivated by the curricular goals (D. W. Barnett, VanDerHeyden, & Witt, 2007) . The frequency and duration of Tier 2 intervention necessary for efficacious emergent literacy treatment remains an empirical question. Published Tier 2 intervention studies with preschool and kindergarten children have scheduled interventions ranging from 10 to 15 min per day 3 days per week (O'Connor, Fulmer, Harty, & Bell, 2005) to 30 to 45 min per day 5 days per week (Simmons et al., 2008) .
During Tier 2 intervention, progress monitoring is essential to guide instruction and to identify children whose progress suggests that they no longer require extra help or that they need more individualized instruction (D. Fuchs & L. S. Fuchs, 2006 ; L. S. Fuchs et al., 2002; Justice, 2006) . Results from a meta-analysis of RTI studies reported that approximately 15% of young children receiving Tier 2 instruction will make sufficient progress to return to Tier 1 instruction (Coleman et al., 2006) . Children who do not make comparable progress to their peers in Tier 2 intervention are typically referred to Tier 3 intervention. Although there is no consensus regarding the type of instruction that is provided in Tier 3, it is clearly the most intensive level of intervention, where children may receive individualized instruction or may be referred for a special education evaluation (Vaughn, Linan-Thompson, & Hickman, 2003) .
Research evaluating the effectiveness of RTI for promoting emergent literacy in preschoolers is only in the formative stages (Coleman et al., 2006) . Researchers suggest a range of language and literacy skills as intervention targets. Justice (2006) proposed focusing on skills that are precursors to later reading success, including print knowledge, vocabulary, alphabet knowledge, and phonological awareness. There is research demonstrating that interventions targeting these critical components of emergent literacy and language can promote school readiness in both children who speak English and those who speak Spanish as their primary language (Barnett, 2001 (Barnett, , 2002 ; W. S. Barnett & Camilli, 2002; Garcia & Gonzalez, 2006; Healy, Vanderwood, & Edelston, 2005; Shonkoff & Phillips, 2000) .
Phonemic Awareness Intervention With Preschoolers
Of the components of emergent literacy, phonological awareness has consistently been identified as an important predictor of later reading decoding (Beck & Juel, 1999; Byrne & Fielding-Barnsley, 1993; National Early Literacy Panel, 2006; Storch & Whitehurst, 2002) , and interventions to increase phonological awareness in preschoolers have been shown to positively impact reading readiness (Gillon, 2000 (Gillon, , 2005 National Early Literacy Panel, 2006; Troia, 1999) . Phonological awareness is the ability to distinguish the sounds of speech separately from their meaning (Chard & Dickson, 1999; Denton, Hasbrouck, Weaver, & Riccio, 2000) . Phonemic awareness is a subset of phonological awareness and is identified as a stronger predictor of reading decoding than such phonological awareness skills as rhyme awareness or syllable segmentation (Hulme et al., 2002) . Phonemic awareness encompasses the understanding that words are composed of individual phonemes and the ability to manipulate phonemes. When children develop phonemic awareness, they can use letter-sound knowledge (phonics) to decode words. Without this ability, children have difficulty learning to read (Catts, Fey, Zhang, & Tomblin, 2001; Magnusson & Nauclér, 1993) .
Several groups of children are known to have difficulty developing phonemic awareness. These include children with phonological impairment (Bird, Bishop, & Freeman, 1995) , children with language impairment (Boudreau & Hedberg, 1999; Catts, Fey, Zhang, & Tomblin, 1999; Gillon, 2000; Nathan, Stackhouse, Goulandris, & Snowling, 2004) , children with speech impairment (Gillon, 2005; Hesketh, Dima, & Nelson, 2007) , children for whom English is a second language (Snow, Burns & Griffin, 1998) , and children from low-income households (Bowey, 1995; Ehri et al., 2001; McDowell, Lonigan, & Goldstein, 2007; Raz & Bryant, 1990) . This latter group is particularly at risk for later reading difficulties and disadvantaged relative to their higher income peers in the areas of phonological and print awareness (Lonigan et al., 1999) . Fortunately, research suggests that phonological awareness training has the potential to improve phonemic awareness skills and, thus, literacy acquisition.
Studies examining the effectiveness of phonological awareness training in children from low-income households show mixed results. McIntosh, Crosbie, Holm, Dodd, and Thomas (2007) reported the results of a study comparing the effects of a 10-week language and phonological awareness intervention that was planned by an SLP and implemented by preschool teachers. The intervention was delivered during regular classroom teaching activities. Ninety-seven children participated. Scores on phonological awareness measures for children who were randomly assigned to one low-income classroom that received intervention were compared to scores for children who were randomly assigned to a different low-income classroom that conducted "business as usual," which did not include the phonological awareness training. Preschoolers in the intervention classroom demonstrated significantly higher gains on rhyme and phoneme isolation tasks than did their peers in the control classroom. This advantage was maintained during follow-up assessments 3 months after the intervention ended. Nancollis, Lawrie, and Dodd (2005) studied the effect that a 9-week phonological awareness intervention conducted by SLPs in low-income preschool classrooms had on the phonological awareness skills of 99 children in four classrooms immediately following intervention and again 2 years later. Intervention group assessment scores were compared to the scores of 118 children in four classrooms from the same schools that did not receive intervention. Intervention sessions, scheduled once per week for 45 min, focused on syllable and onset-rime awareness. Children in the intervention group performed significantly higher on rhyme awareness at immediate posttest than did children in the control group, with a medium effect size for the between-groups difference. This advantage was maintained 2 years later. Justice, Chow, Capellini, Flanigan, and Colton (2003) used structured teaching activities to target the emergent literacy skills of children who demonstrated multiple risk factors for reading achievement, including language impairment and poverty. Children were randomly assigned to one of two treatment orders. For the first, children received a 6-week block of an experimental explicit emergent literacy intervention followed by a 6-week block of a comparison intervention. The second order was the opposite, with a 6-week block of the comparison intervention followed by a 6-week block of the explicit emergent literacy intervention. The emergent literacy intervention consisted of name writing, alphabet recognition, and phonological awareness activities. The comparison intervention used shared storybook reading to focus on story retelling, story prediction, and story discussion. Sessions were held twice weekly for approximately 30 min each. The children's emergent literacy knowledge was assessed after each 6-week block. Results showed a significant increase in children's scores on all emergent literacy skills (e.g., alphabet knowledge, print awareness, name writing, phonological segmentation, rhyme production) following the explicit intervention, but the only significant score increase for the comparison treatment group was in phonological segmentation.
These intervention studies suggest that the phonological awareness skills of children from low-income families can be increased through targeted intervention and that intervention can be provided in the classroom. To date, no intervention studies with this population of children have been conducted within an RTI model. That is, the quality of emergent literacy instruction in the classroom (Tier 1) has not been documented, and experiments have assigned children to intervention or control groups randomly or for convenience but not based on individual progress in the regular classroom curriculum. No research to date has examined the sensitivity or specificity of existing CBMs for identifying which preschoolers need Tier 2 intervention, and no research has systematically evaluated the frequency, duration, or intensity of Tier 2 intervention needed to improve children's learning. Moreover, there is no research evaluating the best assessment schedule or at what point in the school year that Tier 2 intervention should begin. Because the RTI model is authorized under IDEA, and because preventative intervention holds promise for preventing later reading difficulties, it is important to provide educators and families with research that informs evidencebased practice in this area.
This study was designed to assess the effectiveness of a Tier 2 phonemic awareness intervention for low-income preschoolers who were receiving phonological awareness instruction as part of high-quality Tier 1 instruction but who were not making progress commensurate with their peers. The experimental design differed from previous preschool intervention studies in that the treatment and contrast groups were formed using a cut-point on CBMs, as would be expected in an RTI model, rather than by random assignment. Accordingly, children who scored below the cut-point received the intervention, and children who scored above the cut-point did not. Intervention effectiveness was measured by assessing individual children's learning and whether performance increased as a result of intervention, as well as whether the group of children who received intervention "closed the gap" with those who did not qualify for Tier 2 intervention.
Hypotheses and Research Questions
The purpose of this study was to evaluate the effectiveness of a Tier 2 intervention for increasing beginning sound awareness in low-income children who were not progressing as well as their peers on this skill. Based on previous intervention studies with similar samples of children, we expected that an explicit, 6-week intervention targeting the phonemic awareness skill of beginning sound awareness would significantly improve the skills of most participants.
This 
METHOD

Design
This study used a multiple baseline across participants design. All of the children who qualified for Tier 2 intervention entered a baseline condition at the same time, with approximately half of the participants beginning Tier 2 intervention 1 week later than the other half. To demonstrate internal validity in a single-subject design, performance within the same participant is compared before and during treatment implementation. It is assumed that baseline performance predicts future performance if treatment is not initiated and outside variables affecting performance are operating both before and during treatment. In a multiple baseline across participants design, experimental control is demonstrated when performance changes for the group who begins to receive treatment while the group not yet receiving treatment demonstrates a stable baseline (McReynolds & Thompson, 1986) . A difference of 1 week between the first and second round of treatment conditions was chosen to control for changes in classroom curricula and instruction.
Phonemic awareness, and specifically beginning sound awareness, was targeted because based on assessments, this was the weakest early literacy skill across all classrooms that were involved in the study and because phonemic awareness is a strong predictor of future decoding ability (Hulme et al., 2002; Stanovich, Cunningham, & Cramer, 1984) .
Participants
Classrooms. This study was conducted in three public school and two Head Start classrooms that were participating in the Tempe Early Reading First Partnership (TERFP) that was funded by the U.S. Department of Education. The goal of Early Reading First is to promote school readiness in preschool children. The objectives of the TERFP were to develop high-quality language and print-rich classroom environments, engage in scientifically based language and literacy teaching activities, implement curricula based on scientific reading research, and identify preschoolers who were at risk for reading failure. TERFP teaching teams, who were in their third year of the project, received extensive professional development training in the area of early literacy and received classroom literacy materials.
All classes were located in Tempe, AZ and served 3-and 4-yearold children from low-income families. Class size ranged from 19 to 24 children. Teaching teams included one teacher and one or two teaching assistants per classroom. The Harcourt Trophies Pre-K curriculum and Big Math for Little Kids (Ginsburg, Greenes, & Balfanz, 2003) were in their third year of implementation in these classrooms. The scope and sequence of the Trophies curriculum prescribes instruction in the following areas throughout the school year: listening, speaking, vocabulary development, phonological awareness, letter and letter/sound correspondence, writing skills, writing purposes, concepts about print, book handling, listening comprehension, and literary response and analysis. Additionally, the Trophies curriculum includes explicit instruction in beginning sound awareness and provides CBMs to assess beginning sound awareness six times during the school year. Three-and 4-year-olds received the same Tier 1 instruction, and Spanish-speaking children received instruction in English and Spanish.
To implement an RTI model, it is important to ensure that children are receiving high-quality Tier 1 instruction in languageand literacy-rich classrooms. This was measured in two ways. First, the Early Language and Literacy Classroom Observation Toolkit-Research Edition (ELLCO; Smith, Dickinson, Sangeorge, & Anastasopoulos, 2002) provided a measure of the classroom environment. The ELLCO includes three subscales: the Literacy Environment Checklist, the Classroom Observation Scale, and the Literacy Activities Rating Scale. The ELLCO was administered in the fall and spring of the school year by two trained professional development staff who spent either an entire morning or afternoon conducting the observation in each classroom. Each observer conducted the observation independently, and then scores were discussed so that consensus was achieved before leaving the classroom. The mean ELLCO score for the five participating classrooms was 103 (SD = 6.74; range = 94-110) for the fall and 107 (SD = 5.74; range = 98-112) for the spring out of a possible 124 points, indicating good to excellent classroom environmental quality.
The second measure of classroom quality was a criterionreferenced observational rating scale that was designed by the TERFP professional development team to assess classroom environment and instruction throughout the school year. This 27-point teacher fidelity measure was administered during one announced and one unannounced visit to each classroom each month. Rated items included adherence to curricula, classroom environment, vocabulary teaching, scaffolded conversation, dialogic reading, dramatic play, and quality of instruction. The mean percentage of points earned across the five classrooms for the year was 86.57 (SD = 6.77; range = 75.12-92.44), indicating good to excellent teaching fidelity.
Children. All children who were enrolled in the five TERFP classrooms were eligible to participate in the study. Children were selected for Tier 2 intervention based on their performance on the third administration of the Trophies Pre-K Beginning Sound Awareness CBM in January. Our decision regarding the percentage of children who would receive Tier 2 intervention was also resource based. We had enough interventionist time to schedule a limited number of small groups in a 6-week period. We calculated how many children could be served in the time allotted and set our cutpoint on the target CBM accordingly. After reviewing the data for all children, a cut-point of 4 out of 8 points possible was selected. Children scoring 4 or lower were assigned to Tier 2 intervention as long as their scores on previous beginning sound awareness measures were also low. Three children scored higher than 4 on one or more previous measures; therefore, they did not receive Tier 2 intervention. Table 1 provides descriptive data for the 60 participants who did (n = 34) and did not (n = 26) qualify for participation in this intervention. The mean age in months for the children who qualified for intervention was 54.12 (3.75) and for the children who did not qualify was 57.88 (3.39). The difference between ages was significant, t(58) = 4.01, p < .0001, with a Cohen's d effect size of 1.11. In addition to the CBMs, the Beginning Sounds Awareness subtest from the PALS-PreK was used at the beginning of the school year before children received Tier 2 intervention to assess their beginning sound awareness skills. The means for the groups of children who did and did not qualify for intervention are reported in Table 1 .
Outcome Measures
Four types of assessments were used to measure Tier 2 intervention effectiveness. Tier 2 intervention probes, designed specifically for the intervention, were administered two times per week during the baseline period (2 weeks immediately before the intervention), once per week during the intervention, and two times per week during the posttest period (2 weeks immediately following the intervention). To create the probes, a pool of 28 CV, CVC, or VC words with initial phonemes that had not been taught in class was selected. Fourteen word sets with three words each (see Appendix A) were created by randomly selecting words from the pool of 28 words. Probes were administered individually to children by the Tier 2 interventionist, who presented a picture to the child and said, "This is a picture of a _____. What is the first sound in _____?" Twenty percent of these assessments were double scored live to calculate scoring reliability. Point-to-point agreement was 100%.
Trophies Pre-K Beginning Sound Awareness CBMs were administered to all children by the classroom teacher or teaching assistant at the end of each 5-week instructional unit, for a total of six administrations during the school year. Children were asked to tell whether two spoken words (e.g., milk, mom or duck, sit) began with the same sound. The same word pairs were presented each time; however, children did not receive feedback regarding the accuracy of their responses.
The Beginning Sound Awareness subtest of the PALS-PreK was administered to all children in the fall and spring by TERFP research assistants. To administer this subtest, the research assistant said the name of a picture and asked the child to produce the beginning sound of each word that began with /s/, /m/, or /b/. Twenty percent of PALS-Pre-K assessments were double scored live to calculate scoring reliability. Point-to-point agreement was 98.4%.
DIBELS is an assessment that is used by elementary schools to track student progress in specific areas of literacy acquisition. For children in kindergarten, initial sound fluency is one of the skills that is assessed. The examiner presents four pictures to the child, names each picture, and then asks the child to identify the picture that begins with the sound that was produced orally by the examiner. The child is also asked to orally produce the beginning sound for an orally presented word that matches one of the given pictures. The examiner calculates the amount of time taken to identify/ produce the correct sound and converts the score into the number of initial sounds correct in a minute. Fall administration scores on the DIBELS Initial Sound Fluency measure were obtained for 24 kindergartners who had received Tier 2 intervention to compare with the scores from all of the kindergartners from the same school district.
Tier 2 Intervention
Tier 2 intervention sessions were scheduled two times per week (not consecutive days) for 6 weeks. These sessions supplemented Tier 1 instruction so that children who qualified for the intervention received both Tier 1 and Tier 2 intervention, and those who did not qualify received only Tier 1 instruction. Each session was conducted in the classroom and lasted 20-25 min. There were 13 groups of children across the five classrooms, with 3-4 children per group. Consistent with a multiple baseline across participants design, seven groups started intervention the first week of the study, and six groups started 1 week later. If a child was absent, no make-up session was provided; however, the child was administered an intervention probe each week. The mean attendance rate was 10.6 (SD = 1.77; range = 6-12) out of 12 possible sessions.
Four professional development staff from the TERFP program who were experienced teachers or SLPs provided the intervention. They were trained to follow intervention teaching scripts and to administer intervention probes. They met weekly to discuss children's progress and to practice the teaching scripts for the following week.
The intervention scripts were created by the authors in consultation with the other interventionists and TERFP staff. Teaching procedures incorporated elements of direct instruction as described by Hunter (1982) . Each script included eight components: teaching objective, anticipatory set, purpose, input, modeling, checking for understanding, guided practice, and closure. A sample intervention script is provided in Appendix B, and a list of teaching objectives by session is included in Appendix C. The anticipatory set was used to gain children's attention. The purpose of the teaching activity was stated explicitly to the children so they understood the importance of the skill they were learning. The input and modeling components provided an opportunity for the interventionist to demonstrate the specific skill being taught. Following modeling, interventionists checked for understanding. Guided practice was an opportunity for the children to practice the skill taught that day with feedback from the interventionist. The checking for understanding and guided practice components were repeated as necessary to provide sufficient practice for each child. The final component, closure, provided an opportunity for the interventionist to summarize the key learning for that session.
Teaching objectives followed a hierarchy for teaching the concept of initial sound identification. The first sessions taught children to listen for sounds in the environment and for letter sounds. The next sessions focused on the concept of beginning or first using a variety of toys and manipulatives and then using letters and letter sounds. The last sessions focused on combining the concepts of sound and beginning/first in the context of CVC words, with the last week focused specifically on identifying beginning sounds in words. The words that were used during the lessons were composed of phonemes that had already been taught in class.
To assess treatment fidelity, 20% of each interventionist's sessions were double scored by a second observer. Point-to-point accuracy was calculated by checking whether the interventionist delivered each component of the intervention as scripted. Treatment fidelity was 100% for each of the four interventionists.
RESULTS
Intervention Probes
For descriptive purposes, the mean scores on the baseline, intervention, and postintervention treatment probes are illustrated in Figure 1 . To assess the effect of Tier 2 intervention on individual children, we calculated individual effect sizes using Busk and Serlin's (1992) 
where A 2 is the mean of data that were collected during the postintervention period, A 1 is the mean of data that were collected during the baseline period, and S pooled is the square root of the average of the variances for A 1 and A 2 . We chose this effect size because other types of effect size calculations for single-subject designs (e.g., Busk and Serlin's d 1 statistic) cannot be used if there is no variance during the A 1 phase (Busk & Serlin, 1992) , and this was the case for many children in our study. Children's individual scores on the intervention probes and their resulting effect sizes are listed in Table 2 . Note that effect sizes are not reported for Children 15, 17, or 20. This is because they scored zero on every baseline and postintervention probe; therefore, no variance could be calculated for use in an effect size equation. Effect sizes ranged from .61 to 1.94. To interpret the magnitude of these effects in comparison with other studies, Beeson and Robey (2006) recommend examining the effect sizes from single-subject studies with similar aims. We were unable to find similar singlesubject studies that published sufficient data to permit calculation of individual effect sizes; therefore, we use our calculations for withingroup comparisons only. The mean effect size was 1.51, with an SD of .54. This means that any child with an effect size of .97 or less (1.51 -.54 = .97) scored more than 1 SD below the mean of the group. Using this metric, 10 of the 34 children (including the 3 with no effect size), or 29%, showed small or no treatment effects, and 9 (26%) had an effect size of .80 SD above the mean, which appears to be a large effect in this study. The remaining 15 children (44%) had medium effects.
Because children qualified for Tier 2 intervention based on their performance on CBMs rather than age, special education, or language status, we were interested in determining whether younger children, those with special needs, or those who were learning English as a second language were overrepresented in the group with the smallest effect size. The 3 youngest children enrolled in Tier 2 were 45, 46, and 49 months old at the start of the study. Their individual effect sizes were 1.66, 1.94, and 1.94, respectively, indicating that they outperformed many of their older peers and were not in the lowest performing group. The pattern was different for the 3 children who were receiving special education services. Their effect sizes were 0, .61, and 1.32, indicating that they were in the lowest performing group. Sixteen of the 34 children in Tier 2 intervention were learning to speak English as their second language. Their effect sizes ranged from 0 (3 children) to 1.94 (4 children), with the remaining children evenly distributed along the effect size continuum in a pattern that was similar to their English-speaking peers.
Trophies Pre-K CBMs
Children were selected for Tier 2 intervention based on their performance on CBMs; therefore, we wanted to determine whether intervention improved beginning sound awareness using this same measure. Group means for each administration of the CBM for Beginning Sound Awareness are illustrated in Figure 2 . Table 2 . Baseline, intervention, and postintervention treatment probe scores with individual effect sizes.
Baseline
Intervention Postintervention  Effect size   Child  B1  B2  B3  B4  I1  I2  I3  I4  I5  I6  P1  P2  P3  P4  d 2   1  0  0  2  1  2  1  2  0  3  2 Note. d 2 = individual effect size (Busk & Serlin, 1992) , N/A = individual effect size could not be calculated because variance was equal to zero.
To assess the impact of Tier 2 intervention on CBM scores, we calculated the mean Beginning Sound Awareness score for all three CBMs during the baseline period and compared this mean to the mean score for the final CBM that was administered after Tier 2 intervention ended. Results of the paired-samples t test are illustrated in Figure 3 . The postintervention mean of 5.04 (SD = 2.86) was significantly higher than the baseline mean of .67 (SD = 1.12) (t = 7.08, df = 24, p < .000, d = 1.41). Scores for 7 children were missing from the final CBM calculation. This was because one teacher did not report her final CBM scores and 1 child from another class was absent for the measure. Five of these missing children had large individual treatment effect sizes based on the Tier 2 treatment probes, and 2 had small effect sizes, suggesting that the missing data would not change the outcome of this analysis.
PALS-PreK Beginning Sound Awareness
Because the intervention probes and CBMs were not standardized measures, and because we could not compare our individual effect sizes to those of other studies, it was important to assess children's beginning sound awareness growth on a more widely used early literacy measure. We administered the Beginning Sound Awareness subtest of the PALS-PreK at the beginning and the end of the school year and used a paired-samples t test to assess treatment effect. Group means for fall and spring are illustrated in Figure 4 . The spring mean of 6.12 (SD = 3.47) was significantly higher than the fall mean of 1.61 (SD = 1.97) (t = -6.39, df = 33, p < .000, d = 1.09). Importantly, the spring mean fell within the spring benchmark range of 5-7 that was provided in the PALS-PreK technical manual. This benchmark is not intended to identify at-risk children, but it is positively correlated with later scores on PALS instruments in kindergarten and first grade and with later reading achievement (Invernizzi et al., 2001) . Individually, 22 of the 34 (65%) children who received Tier 2 intervention reached this benchmark.
Kindergarten Fall DIBELS Initial Sound Fluency
To assess how children's beginning sound awareness skills carried forward into kindergarten, children's scores on the fall kindergarten administration of the DIBELS Initial Sound Fluency subtest were compared to the scores for all children in the school district where the TERFP was located and where most of the children attended kindergarten. On the DIBELS, children's scores are categorized into at risk, some risk, or low risk categories. Although differences cannot be tested statistically because the school district could not provide individual children's data, the pattern of performance is informative. As shown in Figure 5 , a smaller percentage of children from the Tier 2 intervention group (16%) were classified as being at risk than in the school district as a whole. These results, along with those of the PALS-PreK Beginning Sound Awareness subtest, provide evidence that children's gains on intervention probes and CBMs were also apparent on standardized measures in preschool and kindergarten.
DISCUSSION
The present study evaluated the effect of a Tier 2 phonemic awareness intervention for low-income preschoolers who were not acquiring the skill of beginning sound awareness at the same rate as their peers, even though they were receiving high-quality Tier 1 instruction. Based on treatment probe results, intervention proved effective for a large proportion (71%) of the children, who had medium to large treatment effect sizes. Pre-and posttreatment scores from the Trophies CBMs and the fall and spring administrations of the PALS-PreK were consistent with this finding. It is important to note, however, that the fall administration of the PALS-PreK occurred approximately 5 months before children started Tier 2 intervention. It is possible that children's gains on the PALS-PreK occurred as a result of Tier 1 instruction during the first semester rather than as a result of Tier 2 instruction, but data from the treatment probes and CBMs suggest that progress began after Tier 2 intervention was initiated. In addition, results from DIBELS scores in kindergarten suggested that the intervention effect was sustained. Findings indicate that fewer of the children who qualified for Tier 2 intervention in preschool scored in the at-risk category on the DIBELS Initial Sound Fluency subtest during fall of their kindergarten year compared to other children from their school district who did not receive Tier 2 intervention. Although this cannot be attributed solely to the intervention, based on children's learning trajectories before intervention, it did not appear that they would acquire this skill without additional assistance. It is also important to note that children in this study were from the lowest income group in the school district; therefore, they could have been among the highest risk group entering kindergarten.
What factors might have accounted for poorer learning by some children? Results suggest that age was a factor. On average, children who qualified for Tier 2 intervention were younger than those who did not; however, the youngest children enrolled in Tier 2 intervention outperformed many of their older classmates. These findings suggest that younger children may have more difficulty than older children learning in larger classroom contexts, but when provided with additional practice in small groups, they were able to learn the skill quite well. It may also be that younger children required more direct teaching time overall and that Tier 2 intervention provided this focused instruction.
Proportionately, there were no differences between the number of children learning to speak English as a second language who did or did not qualify for Tier 2 intervention. The effect sizes for those who were enrolled in Tier 2 were distributed among low, medium, and high effect sizes. It is important to note that Tier 1 instruction was provided in both English and Spanish for these children. With instruction in both languages, it is more likely that children who qualified for Tier 2 instruction really were having difficulty developing phonemic awareness rather than being identified because they had difficulty learning in an English-only classroom. Results might differ for children who do not have the benefit of Tier 1 instruction in their primary language.
Given the difficulty with oral language that children who are receiving special education services experience, it is reasonable to expect that these children might have qualified for Tier 2 intervention at higher rates than did children who were developing typically. Only a small number of children in our study were receiving special education services (n = 6), and we did not have access to their records to confirm their special education category. Nevertheless, only 3 of these 6 children qualified for Tier 2 intervention, suggesting that high-quality Tier 1 instruction in this aspect of phonemic awareness was effective for some of these children. The 3 children who received Tier 2 intervention, however, demonstrated lower treatment effect sizes than many of their peers. In an RTI model, these 3 children would continue to receive Tier 2 intervention and, particularly if they demonstrated poor learning across many instructional domains, would be considered for Tier 3 intervention.
Clinical Implications
In their secondary analysis of the National Early Literacy Panel research synthesis, Dunst, Trivette, and Hamby (2007) found that focused literacy interventions proved more successful for preschool children than did nonfocused interventions, and this seemed to be the case in this study. The beginning sound awareness intervention was carefully scripted to teach children the concept of beginning and sound and to provide multiple opportunities to practice new learning in a context that provided immediate feedback. This kind of intervention requires small groups because the interventionist must be able to hold the attention of each child and to provide several practice opportunities within a short, 20-min session. Because of the interventionists' expertise, they understood why children made errors during teaching and they provided specific feedback to help children progress. An empirical question is whether the same Figure 5 . Percentage of children who were classified as at risk, some risk, or low risk on the fall kindergarten administration of the Initial Sound Fluency subtest of the Dynamic Indicators of Basic Early Literacy Skills (Good & Kaminski, 2002) .
intervention could be delivered effectively by trained teaching assistants or other school personnel.
An important component of the intervention in this study was that interventionists met weekly to discuss the children's progress. This allowed the interventionists to modify the upcoming teaching scripts if more practice was needed on a particular skill. Just as important, because the intervention was delivered in the classroom, interventionists were aware of the phonological and phonemic awareness instruction that was provided by the teachers each week, and they could capitalize on this when providing feedback and examples to the children.
Because resources are limited, RTI requires careful decision making about which skills to target during Tier 2 intervention. This necessitates up-to-date information regarding how well individual children are progressing in the curriculum. In TERFP classrooms, CBMs assessed emergent literacy and math skills every 5 weeks. At the beginning of the spring semester, the results of all CBMs were reviewed. Data showed that across classrooms, beginning sound awareness was the weakest skill. Given its predictive validity for later reading success (Adams, 1990; Hulme et al., 2002) , beginning sound awareness was an important skill to target, and perhaps one of the most difficult skills to teach. Further, Justice and Schuele (2003) reported promising results using small-group instruction to promote phonological segmentation skills in preschoolers. The intervention team considered all of this information and made a data-based decision to target beginning sound awareness. A similar process can be implemented in preschool classrooms where data are available to guide decision making.
Another important consideration in RTI is to decide who will receive Tier 2 intervention. Within traditional special education models, children who have already been identified as having a disability are targeted for more intense instruction, but in RTI models, all children are considered for Tier 2 intervention. Accurate selection (i.e., sensitivity) regarding who needs increased instructional intensity rests on the premise that quality Tier 1 instruction is in place. Tier 1 instruction should be of sufficient quality for a substantial number of children to respond positively to instruction (Justice, 2006; Vaughn et al., 2003) . When classrooms meet these criteria, as they did in our study, Tier 2 intervention is appropriate. Our decision regarding who should receive Tier 2 intervention was resource based. We had enough interventionist time to schedule a limited number of small groups in a 6-week period. We calculated how many children could be served in the time allotted and set the cut-point on the target CBM accordingly. Clearly, this kind of decision-making process should involve a team of educators who could potentially contribute to the assessment and intervention process.
The selection process for deciding which children to qualify for Tier 2 intervention is an important clinical consideration and requires further empirical study. Our findings suggest that child selection based on more traditional diagnostic measures that qualify children for special education would not qualify the same children for Tier 2 as the CBMs, which are an important component of RTI. Age might be considered as a selection criteria. We included 3-and 4-year-olds in Tier 2 intervention because research is not yet available addressing whether it is better to intervene with young children earlier, and perhaps help them take better advantage of Tier 1 instruction, or whether it is better to wait because they may not need intervention when they are older. The finding that the youngest children had some of the highest effect sizes suggests that some were capable of acquiring beginning sounds awareness skills, even as 3-year-olds. Troia's (1999) meta-analysis of phonological intervention research found that some children do not demonstrate increased learning even when they receive more intense intervention. In an RTI model, several options might be available for these children. They might receive a second dose of beginning sound awareness intervention or a dose of intervention targeting a related early literacy skill. They might also be considered for a special education evaluation. Until research-based benchmarks are established for preschoolers across emergent literacy skills, and until specific interventions have been shown to be efficacious for certain populations, these decisions can only be made on a case-by-case basis by educators and families. But it is clear that valid and reliable data about the child's response to Tier 1 instruction is needed to support decision making.
In addition to considering which skills to target and who to include in Tier 2 intervention, educators must decide at what point intervention is most appropriate. Children in this study had a full semester to show progress before Tier 2 intervention began. This provided ample time for teaching and practice of phonological and phonemic awareness skills in the classroom. Waiting might have the effect of reducing the number of children who would be falsely identified as needing extra help when they did not (reduced specificity). On the other hand, intervention earlier in the year, perhaps during the second quarter, could have provided additional time for Tier 2 intervention before children started kindergarten. The timing of intervention is another important empirical question for clinical research.
Limitations
We did not have access to children's special education testing and, because this was an RTI study, we did not use standardized measures to assess children's language or cognitive skills. If this information had been available, we could have more carefully described the children who were receiving special education services. It is possible that the children who did not qualify for Tier 2 intervention were speech and language only children, and those who did qualify were receiving services for more severe disabilities. These kinds of data will be important as educators assess the relative differences between current models of special education and RTI models.
Although the aim of this study was to improve the phonemic awareness skill of beginning sound awareness, the ultimate goal of phonological awareness intervention is to improve early literacy development. We did not assess the impact of this intervention on other early literacy skills or whether gains reported here positively affected later reading or spelling development. This kind of data will be important in future studies evaluating the impact of Tier 2 intervention.
CONCLUSION
Tier 2 intervention, which was designed to increase the phonemic awareness skills of low-income preschoolers who were already receiving quality Tier 1 instruction, was successful at improving the beginning sound awareness skills of more than 71% of the children in our study. The intervention was efficient, with good fidelity, requiring small-group sessions of approximately 20 min twice per week for 6 weeks. The scripts could be taught by teachers or SLPs in the children's classrooms using readily available materials. As with any single-subject design, replications are needed before results can be generalized to other children.
A number of pressing research questions need to be answered to help early childhood educators in their implementation of RTI, including which skills to target, who to include in intervention, and when to intervene. Valid and reliable measures are needed to support decision making. Although this body of research is accumulating, educators can rely on single-subject designs with their own children to assess progress and the success of their teaching.
APPENDIX C. TEACHING OBJECTIVES FOR TIER 2 INTERVENTION
Session
Teaching objective
Week 1, Day 1 To identify the object that makes a particular sound. Week 1, Day 2
To identify the object that makes a particular sound. Week 2, Day 1
To identify the phoneme sound. Week 2, Day 2
To identify the first sound in a CV construction. Week 3, Day 1
Children will learn the concept of first. Week 3, Day 2
Children will learn the concept of beginning. Week 4, Day 1
Children will isolate the initial sound or onset of nonsense CVC words. Week 4, Day 2
Children will identify the first sound in names of classmates and familiar fictional characters. Week 5, Day 1
Children will identify the names of classmates and familiar fictional characters when given the initial sound only. Week 5, Day 2
Children will identify the first sound in the names of classmates and familiar fictional characters. Week 6, Day 1
Children will identify the first sound in words spoken to them. Week 6, Day 2
Children will identify the first sound in pictured objects.
